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Getting Started Guide 


HP 5372A 


Frequency and Time 
Interval Analyzer 


Ba CG CG Ca Ge Geta he ea edo 


The Modulation Domain: 


A view of frequency, phase, 
or time interval measurements 
versus time... 


HP 5372A 
Front Panel Features 


STATUS LINE — Displays operat- 
ing status, advisory messages, 
and error conditions. 


Waiting for input signal... 
> Time Int A: 


» Acquire 


MEASUREMENT LINES — Dis- 
plays abridged measurement 
results for up to two channels 


sim ly. 


DATA AREA — First line displays 
the menu title currently selected. 
The area below can show meas- 
urement setups, instrument con- 
figuration, help messages, math 

; Measurement results, 
memory contents, status sum- 
mary, and diagnostics. 


POWER SWITCH 


SEER ne 
Measurement Channel Baal 
a 10 | 


Pre-trigger 


if firming Mode 
© Block Holdoff: 
firm a block of measurements automatically 


Sample Arm: 


firm sampling on meas channel] automatically 


SOFTKEY AREA — Displays the 
available options for the menu field 
selected by the menu cursor. 


MENU SELECTION — Keys for 
selecting main menus. 


Time 
Interval 


Continuous 


Time Intul 


+/- Time 
Interval 


Frequency 


\» Period 


=- More -- 


Softkeys for selecting menu op- 


Eye 


RESULTS — Keys for displaying 
numeric and graphic measure- 
ment results. 


tents. 


‘ 


CURSOR/SCROLL — Keys for 
moving the menu cursor among 
tne menu fields in the Data Area. 
‘he highlighted field determines 
tne softkey menu options appear- 
ing in the softkey area. Scrolls 
measurement results on the 
Numeric screen and graphs on the 
Graph screen. 


Keys for displaying summary of in- || 
strument settings, and for printing 
and plotting display screen con- || 
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(P7225 CURSOR/SCROLL GREE ENTRY/MARKER GGRRSOQSE CHANNEL C GE 


EXTERNAL ARM INPUT 


| DATA ENTRY — Keys for entering 


or modifying numbers in numeric 
menu fields. Entry/Marker knob 
changes numeric entries by smal- 


lest increment available. 
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PL aR 
DATA ENTRY (OSS SSS 9SS2 2 INSTRUMENT CONTROL 
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j DAMAGE LEVEL: +20 cam 


ENTRY/MARKER — Knob for 
moving markers on the Graphic 
Screen, modifying numeric field 
entries, and scrolling measure- 
ment results on the Numeric 
screen. 


| HP-IB STATUS — Key for return- 
| ing instrument to front panel con- 
| trol from remote and LEDs to 
// monitor remote control operation. 


WSS HP-18 STATUS 


ae/alerre. 


(2533 MENU SELECTION SieaijGEE 


INSTRUMENT STATE™ 


CHANNEL B INPUT 


CHANNEL A INPUT 


INSTRUMENT CONTROL — 
Keys for restarting a measure- 
ment, clearing results and error 
messages, selecting single meas- 
urement mode, and for manual 
control of the measurement gate. 


INSTRUMENT STATE — Keys for 
setting instrument to a known 
operating condition, saving a front 
panel setup in memory, or recalling 
a previously stored front panel 


setup. 


(Optional) 


ok iain hf 


Getting Started Guide 


HP 5372A 


Frequency and Time Interval Analyzer 


First Edition 


© Copyright phlei PACKARD COMPANY _ 1989 
5301 Stevens Cre evard « Santa Clara, California 95052 


Printed: SEPTEMBER 1989 
HEWLETT 
| @ | PACKARD 


HP 5372A — Getting Started Guide 


Safety Considerations 


GENERAL 


BEFORE APPLYING 
POWER 

SAFETY EARTH 
GROUND 


This product and related documentation must be reviewed for familiarization 
with safety markings and instructions before operation. 


This product is a Safety Class I instrument (provided with a protective earth 
terminal). 


Verify that the product is set to match the available line voltage and the correct 
fuse is installed. Refer to instructions in appendix B. 


An uninterruptible safety earth ground must be provided from the mains power 
source to the product input wiring terminals or supplied power cable. 


Safety Symbols 


Instruction manual symbol; the product WARNING 


, will be marked with this symbol whenitis THIS DENOTES A HAZARD. IT CALLS ATTEN- 


es necessary for the user to refer to the in- TION TO A PROCEDURE, PRACTICE, OR THE 


struction manual. 


LIKE, WHICH, IF NOT CORRECTLY PER- 


h FORMED OR ADHERED TO, COULD RESULT 
IN PERSONAL INJURY. DO NOT PROCEED 
Indicates hazard tages. 
— BEYOND A WARNING SIGN UNTIL THE INDI- 
: CATED CONDITIONS ARE FULLY UNDER- 
ass Indicates earth (ground) terminal. STOOD AND MET. 


Indicates terminal is connected to chassis 


777 OR | when such connection is not apparent. CAUTION 


ge Alternating current. 


Direct current. 


This denotes a hazard. It calls attention to an 
operating procedure, practice, or the like, 
which, if not correctly performed or adhered to, 
could result in damage to or destruction of part 
or all of the product. Do not proceed beyond a 
CAUTION sign until the indicated conditions 
are fully understood and met. 


Safety Information 


WARNING 


ii 


Any interruption of the protective grounding conductor (inside or outside the 
instrument) or disconnecting the protective earth terminal will cause a potential 
shock hazard that could result in personal injury. (Grounding one conductor of a 
two conductor outlet is not sufficient protection.) 


Whenever it is likely that the protection has been impaired, the instrument must 
be made inoperative and be secured against any unintended operation. 


If this instrument is to be energized via an autotransformer (for voltage reduc- 
tion) make sure the common terminal is connected to the earthed pole terminal 
(neutral) of the power source. 


Instructions for adjustments while covers are removed and for servicing are for 
use by service-trained personnel only. To avoid dangerous electric shock, do not 
perform such adjustments or servicing unless qualified to do so. 


For continued protection against fire, replace the line fuse(s) only with 250V 
fuse(s) of the same current rating and type (for example, normal blow, time 
delay). Do not use repaired fuses or short circuited fuseholders. 


When measuring power line signals, be extremely careful and always use a step- 
down isolation transformer whose output voltage is compatible with the input 
measurement capabilities of this product. This product’s front and rear panels 
are typically at earth ground, so NEVER TRY TO MEASURE AC POWER 
LINE SIGNALS WITHOUT AN ISOLATION TRANSFORMER. 
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WHAT IS THE HP 5372A? 


INTRODUCTION _ The Hewlett-Packard 5372A Frequency and Time Interval 
Analyzer provides flexibility and high performance for 
frequency and time measurements. It has full HP-IB 
programmability and a powerful feature set for a wide range 
of applications. 


wn 
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THE KEY FEATURES ~The HP 5372A key features include: 


“sg 


m Continuous measurements at up to a 13.3 MHz rate 


mw DC to 500 MHz frequency range (2 GHz with optional 
input channel) 


My 


Py mw —4.0 to +4.0 second time interval range 


m Selection of input pods: 50 2, 1 MQ, or 10 kQ active probe 


=} 


= Measurement arming by signal edge, time, or events 
Pre-trigger for frequency and time interval measurements 


u Averaging for measurements to increase resolution 


Curt =a 
Sb Na Ns 
wi 


WANING 


1S 


m Selectable hysteresis for measurements on noisy signals 


m Single-channel phase measurement (Phase Deviation 
function) 


Cumulative time jitter measurement (Time Deviation 
function) 


\ 


= Histogram measurements utilizing hardware processing 
for acquiring and analyzing very large sample sizes quickly 


— 
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THE ANALYSIS 
FEATURES 


The HP 5372A has a powerful set of analysis features. 
It includes: 


m= Time Variation graph of measurements: frequency vs. time, 
time interval vs. time, and phase vs. time 


m Histogram graph 
m Event Timing graph 
m Limit testing 


mu Statistics: mean, minimum, maximum, standard deviation, 
variance, rms, Allan variance, root Allan variance 


m Modulation values (peak-to-peak deviation, center 
frequency, modulation rate) 


m Window Margin Analysis 
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MAKING A MEASUREMENT 


CHAPTER This chapter demonstrates how to start using the HP 5372A to 
OVERVIEW make measurements. The items covered in this chapter are: 


Front-panel layout 

Power-up 

How to modify menu parameters 

Making some basic measurements 

Altering how you can start and stop measurements 


A guide for making measurement setups 


A LOOK AT THE This brief look at the front panel in Figure 2-1 concentrates on 
FRONT PANEL the groups of keys used most often in operating the HP 5372A. 
A detailed explanation of each front-panel feature can be 
found in, “Front Panel/Rear Panel,” chapter 6 of Operating 
Manual. 


Figure 2-1. 
Selected front-panel keys 


MENU KEYS PRESET KEY 


roa = 


= 


SOFT KEYS CURSOR KEYS 
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SWITCHING ON 
THE HP 5372A 


This procedure assumes the HP 5372A is already plugged into 
the correct ac power source. If not, refer to appendix B, 
“Unpacking and Installing,” and then return to this point. 


1. Set the power switch to ON. 


The Analyzer executes some internal tests to verify basic 
functionality. During this time the display shows, 
“PERFORMING SELF TEST...” 


The display warm-up and instrument self-test normally take 
10-15 seconds. Refer to “Test Menu,” chapter 13 of Operating 
Manual, for a listing of the power-up tests. When testing is 
completed, the Function menu is displayed, and the HP 5372A 
is ready to use. 


TECHNICAL COMMENT 


Battery Backup Feature — The HP 5372A can save 
measurement setups in memory. This information is preserved by 
battery power when the instrument is set to Standby or is 
disconnected from a power source. The battery will preserve 
stored setups for up to six months with power disconnected from 
the 5372A. 


At the completion of the power-up procedure, the last 
measurement setup before the power was interrupted is 
recalled and the measurement is restarted. The measurement 
and display memories are cleared, so no past data is preserved. 


2. Disconnect any input signal and press the green Preset 
key. 
This sets the HP 5372A to its default operating condition. The 


Function menu is displayed and should look identical to the 
one shown in Figure 2-2. 
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Figure 2-2. 


Preset Function 


Menu 


Making a Measurement 


HP S372A Frequency and Time Interval Analyzer 


Waiting for input signal... 


Time Int A: Thee 


Interval 


FUNCTION 


Timeuintenval Measurement Channel MMM Continuous 
Acquire block of [EM neas Time Intul 
Pre-trigger Total Meas = 188 


+/- Tine 
Interval 
Arming Node —————_—_____ 


Block Holdoff: 
Arm a block of measurements automatically 


Frequency 


Sample Aru: ———-——-—---——----_-------__--_-._ period 


3 BY 
parm sampling on meas channel automatically : 


; ~~ More -- 


TECHNICAL COMMENT 


Pressing the Preset key at any time brings you back to the 
default instrument state. Use the Preset key to quickly reset the 
HP 5372A parameters to their default setting. If you should ever 
press the Preset key by mistake, your last instrument setup can 
be retrieved by pressing the Recall key and “0” on the DATA 
ENTRY keypad. The instrument setup at the time Preset is 
selected is saved in storage register “0”. Automatic storage of the 
current instrument setup also occurs for the Default 
Measurement Setup feature. The DEFAULT MEAS SETUP 
(selected by Shift key + Preset key) automatically configures 
the HP 5372A to make measurements and display the results for 
whatever measurement function is selected at the time. For more 
information on saving and recalling instrument setups, refer to, 
“Instrument State Menu,” chapter 11 of Operating Manual. 
For a listing of the parameters selected by the Preset function or 
the Default Measurement Setup function, refer to, “Front 
Panel/Rear Panel,” chapter 6 of Operating Manual. 
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HOW TO 
CHANGE MENU 
PARAMETERS 


Figure 2-3. 
Menu Screen 


2-4 


Menu parameters specify how the HP 5372A will operate. 
These parameters are inside the inverse video rectangles on 
the menu screens. These rectangles are called “fields” and are 
referenced by the words preceding or following them on the 
screen. For example, in Figure 2-3, the Channel field is set for a 
measurement on the signal at Channel A, the intervals field is 
set to 1 us. 


HP 5372A Frequency and Time Interval Analyzer 


Waiting for input signal... Holdoff 

Frequency A: | Sampled 
Hld/Samp 

FUNCTION ————__ 

Neasurement Channel Mim [oterval 

Acquire [ERMMEM block of meas Sampling 

Pre-trigger Total Meas = 188 —= == 
Time 

‘ Sampling 
Arming Mode 
Block Holdoff: eo 
Arm a block of measurements automatically Cycle 


Sampling 


Edge 
Sampling 


| 
farm sampling on meas channel after 
EEE intervals 


Son ee Se ee —/ [Auto] 
Acquisition Time/Block = 186.8 us 
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Default 
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Three Steps to 
Change Parameter 


Figure 2-4. 
3 Steps to Change a 
Menu Parameter 


Softkey Operation 


Making a Measurement 


There are three steps to change a menu parameter, as shown in 
Figure 2-4: 


Step One 


Select a menu with the Menu Selection hardkeys. 


Step Two 


Use the Cursor/Scroll keys to move the menu cursor to the 
field you want to modify. 


Step Three 


Use the softkeys to select the desired option from the list at the 
right-hand edge of the display. 


Where a softkey presents more than one option, the active 
option is shown in inverse video. Pressing the softkey will 
cause the next option to become active. The inverse video 
always highlights the current selection. Where all options for a 
field do not fit on one “page” of softkeys, a More softkey 
appears to allow access to additional choices. Figure 2-5 shows 
a page of softkeys from the Graphics screen. The softkey 
options shown here are described in, “Graphic Results,” 
chapter 16 of Operating Manual. 
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Figure 2-5. Page of Graphic Softkeys 


MENUS _ The Menu Selection keys give you access to the main functions 
of the HP 5372A.The menus can be divided into three groups: 


m= Measurement setup 
m Instrument management 
mw Operating information 


The menu keys will be discussed briefly here. If you want 
more information on any of the menus, consult Operating 
Manual. Select each of the menus on the front panel as you 
read the following menu descriptions. 


Measurement 
Setup Menus 


There are four menus for setting up a measurement: 


= Function is for selecting the measurement, its size, and 


———— 7) how you want it to start and stop. 
So 
NMI NARRRRATR B 


Pre-trigger is used when you want to capture 
measurement data occurring prior to a specified time 


(EEE interval or external event. Data occurring before and/or 
he (resieae }) after this event can be measured and analyzed. 
s Input is for setting the conditions under which the 


HP 5372A will trigger on the input signal. A trigger event 
occurs when the input signal satisfies two conditions 
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Instrument 
Management Menus 


Instrument | F : 
stato : : 


Status 


CANCERS COPY 


Operating 
Information Menu 


EEE EESTI ELL LL a 


Making a Measurement 


defined on this menu. One condition is the slope of the 
input signal, the other is a specific voltage of the input 
signal. The HP 5372A will trigger on a positive (rising) or 
negative (falling) slope of the signal.The voltage at which 
the instrument will trigger can be specified as a voltage 
level or a percentage of peak-to-peak voltage. 


Math is used to select post-measurement processing 
features such as statistics, math processing features such 
as offset or scale, and limit testing values. 


These menus provide control of features separate from 
measurement setup. 


Instrument State lets you view saved instrument setup 
functions and protect storage registers from accidental 
over-writing 


System contains: 


— HP-IB mode and address selection 
— Status of instrument options 

— Measurement data width selection 
-— System clock 


Test provides control of some operational checks and 
diagnostic tests for the use of a trained service technician 


Status gives a summary of the current instrument settings 
The summary includes the settings of the: 


— Function menu 

— Input menu 

— Math menu 

— Pre-trigger menu 


Help provides operating information on the following topics: 


Function menu 
Input menu 
Math menu 
Pre-trigger menu 
Results 

User interface 
Graphs 

HP-IB 

Test menu 
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NOW MAKE A _Youcan use an output signal from the rear panel to get started 
MEASUREMENT making measurements. Using this procedure you can make 
some measurements and review the results. 


1. 


REAR PANEL 


Press the Preset key to return the HP 5372A to the default 
state. 


Connect the Frequency Standard output from the rear 
panel to the Channel A Input as shown in Figure 2-6. 


FRONT PANEL 


CHA_BN3M 


Figure 2-6. Cable Connection for First Measurement 


CHANNEL A >@= 


Notice that the LED above the Channel A Input Pod starts 
flashing. It indicates that there is a signal at Channel A 
triggering the input circuitry. Use the LEDs near the input 
pods as your first indication of the presence of an input 
signal to the HP 5372A. The input pods are 
interchangeable and can be selected according to the 
measurement application. Refer to, “Input Menu,” 
chapter 8 of Operating Manual for more information on the 
input pods. 


TECHNICAL COMMENT 


oo If you connect a signal to Channel A, B, or External Arm, and 
the input LED does not start flashing, first check the Trigger 
Event settings on the Input menu. The trigger level may be set 
incorrectly for your signal. Then check your signal source to 
ensure that its output meets the input requirements of the 
HP 5372A (+ 2 V limit with a 50 Q input pod and the 1:1 
attenuation setting). 
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Notice also the Gate LED located near the right-hand side 
— O «we of the HP 5372A under the words, INSTRUMENT 
ABORT CONTROL. The LED is illuminated whenever data is 
Rooter Siate/)] So (ss) being acquired by the HP 5372A. For this setup selected 
(Ih (ear) 2.) = by thre Preset ned a measurement sequence conetets of 
_ ——-  S 100 measurements, as shown on the Function menu. Use 
the Gate LED to monitor the acquisition of data. 


pail 


2 Be | 


The HP 5372A is currently making 100 measurements at a 
time. As you can see on the Function menu, the text reads, 
“Acquire 1 block of 100 meas.” A block can consist of one 
measurement, or a block can be more than one measurement 
collected ina group. The Function menu only has space to 
show you one result. It is found near the top of the display. 
This result is always the first measurement of each block when 
you are collecting more than one measurement at a time. Next, 
you can see the other 99 results by using the measurement 
review features of the HP 5372A. 


< 
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5 | 


4; 


REVIEW THE The entire list of results is shown on the Numeric screen. 
RESULTS 


Ve} 
=< 
— 


4 


Numeric Results 


= 


1. To gain access to the 100 measurement results, press the 
Numeric key. 


The first twelve results are displayed as in Figure 2-7. 


Lau 


2. Press the top softkey to select Main. 
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Figure 2-7. 
Numeric Results 


HP S372A Frequency and Time Interval Analyzer 


Events occurred which vere not timed. 

grit 
eae eT ye oe ne rma 
Time Interval A 11 Sep 1989 21:25:18 Set 


188 Measurements param 
View Meas » EM 
Nease Neasurement 
8861 188.8 ns Expand 
eae2 188.8 ns On 
6863 168.8 ns SS 
88864 168.2 ns 
6686S 168.2 ns 
6686 188.2 ns 
6687 168.2 ns Tt 
6888 188.2 ns Prior Page 
6889 188.8 ns 
6818 188.2 ns 


Next Page 
6611 168.2 ns 1 


6812 186.2 ns 


ENTRY/MARKER 


3. To see additional results, press the Next Page softkey. 
Press this softkey and the one above it. You can move 
forwards and backwards through your measurement 
results. Notice the indicator to the left of the softkey labels 
as you press the “Prior/Next” softkeys. It shows you the 
relative position of where you are in the list of results and 
the portion of the results currently displayed. The first 
measurement is at the top; the last is at the bottom. 


There are two ways the data results can be scrolled: 


mw Entry/Marker knob 


OR 
. and Cursor /Scroll keys 


Before using the knob to scroll the results, make sure the 

Set Param/Meas # softkey function is set to Meas #. A specific 
measurement result can be displayed by entering the number 
at the numeric keypad and pressing the Enter key to complete 
the entry. 
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Other Numeric 
Result Screens 


Figure 2-8. 
Numeric Screen 
Result Formats 


Making a Measurement 


Notice the field at the top of the display. This feature allows 
you to alter numeric entries normally found on other menu 
screens. This feature will be demonstrated later in this chapter. 


There are additional screens for reviewing numeric results. 
The following steps display them. 


HP S372A Frequency and Time Interval Analyzer 


Main 
RESULT: OLSPL AY ee 


Time Interval A 11 Sep 1989 21:28:26 
186 Measurements Result 
View Neas » Hit 


Neas@ Neasurenent 

ess 168.8 ns 
6656 168.8 ns 
6657 166.8 ns oo 
6858 166.8 ns Result / 
8659 168.8 ns Statistics 
8668 168.8 ns —_———_ 
6861 168.8 ns Limit 
8862 168.8 ns Status 
8863 168.8 ns 

6664 166.8 ns 

6865 188.8 ns Bold 

8666 168.8 ns 


Statistics 


1. Press the top softkey to select Formats. 


The softkey labels show the options for the result displays as 
in Figure 2-8. 


2. Press the Statistics softkey. 


The message on the screen indicates that the statistics function 
is turned off. This feature is enabled on the Math menu. The 
next two steps demonstrate how to enable Statistics. 


3. Press the Math key. 


4. Make sure the Channel A Stats field is highlighted and 
then press the On softkey. 


The statistics feature is enabled for Channel A. See Figure 2-9. 
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Figure 2-9. 
Math Menu Showing 
Statistics On 
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HP S372A Frequency and Time Interval Analyzer 


Events occurred which vere not timed. 
Time Int A: 1686.8 ns 


MATH —$<$— 
Channel imi Carrier Freq On 


Automatic 


Phase Result Set Cha 


| Mea | Reference 


Offset Normalize Scale 


A (Disabled _] [Disabled] (__Disabled_] Clear Cha 
BC Disabled |({ Disabled Reference 
c C Disabled ] (_ Disabled] [_ Disabled] ——____ 


Reference Lov Limit High Limit 
BE+88 
GE +88 
BE+88 (Disabled) 


5. Press the Numeric key. 


Eight statistical values are displayed. 
6. Press the Result/Statistics softkey. 


You can now see eight measurement results and four statistical 
values. 


7. Press the Limit Status softkey. 


As you can see, Limits are disabled, but also accessible on the 
Math menu. The Limits feature is not demonstrated here. For 
more information, refer to, “Math Menu,” chapter 9 of 
Operating Manual. 


8. Press the Bold softkey. 


One measurement result and two statistical values are 
displayed in an enlarged size for easy viewing. 
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MAKE A 
FREQUENCY 
MEASUREMENT 


CHANGE THE 
ARMING MODE 


Making a Measurement 


Up to now you have demonstrated features for reviewing data 
once it is collected. The next series of steps will have you 
modify the measurement function and other instrument 
parameters to control how the measurements are made. 


1. Press the Preset key. 


2. Change the measurement function to Frequency from 
Time Interval. 


NOTE 


Frequency may not be displayed as a softkey option 
when the menu cursor is at the Measurement field. If 
not, just press the More softkey until you see 
Frequency as a softkey selection. Then press that 
softkey. 


One of the most powerful aspects of the HP 5372A is its 
arming capability. With arming, it is possible to specify when 
and where on an input signal the HP 5372A will start and stop 
a measurement, or a series of consecutive measurements. For 
now, just be aware that there are four general categories of 
arming modes, and within each category are individual 
arming modes that present you with alternatives to select the 
amount of control you want to impose on your measurement. 
For detailed arming information, refer to “Arming,” chapter 5 
of Operating Manual. 


The following procedure introduces you to arming through 
the use of a general-purpose arming mode. 


1. Move the menu cursor to the Arming Mode field. 


The next two steps will have you change the arming mode 
from Automatic to Interval Sampling. 


TECHNICAL COMMENT 


The Automatic arming mode lets the HP 5372A take samples on 
the measurement signal as quickly as possible. Interval Sampling 
is an arming mode that lets you control the rate at which samples 
of data are collected. See the figure below. 
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MEASUREMENTS 
ct al 0 Saad eae 


meee ay hh 


eee 
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sawn aa SAMPL as 
10us 10us 10us 


Figure 2-10. Automatic vs. Interval Sampling 


INTERVAL 
SAMPLING 


aaah 


WFOL_ON 


2. Press the top softkey to select Sample. 
3. Press the Interval Sampling softkey. 


An interval of 10 microseconds is the default setting for this 
arming mode. Use of the Interval Sampling arming mode is 
similar to setting a gate time on a traditional counter. The 
HP 5372A differs from traditional counters in that these 
measurement intervals are continuous, or back-to-back. 


4. Check the measurement result at the top of the display 


and note the increase in measurement resolution over the 
Automatic arming mode. 
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Making a Measurement 


TECHNICAL COMMENT 
2 Frequency Resolution — The resolution of your frequency results 
is determined by the input frequency and the interval between 
‘See samples. The longer the sampling interval, the higher the 


resolution of the results. Figure 2-11 shows the single-shot 
resolution of the HP 5372A as a function of sampling interval 


and input frequency. 
Figure 2-11. SAMPLING 
Frequency — 100ns 
Resolution 


FREQUENCY RESOLUTION (Hz) 


Om : 
100k 1M 10M 100M 500M 
INPUT FREQUENCY (Hz) 


For example, taking samples at 100 ys intervals on a 10 MHz 
input signal will yield a resolution of 10 Hz (10. 000 00 MHz). 


5. Switch between Automatic (bottom softkey) and Interval 
Sampling while you observe the measurement result. 
Select Interval Sampling before continuing to the next 
step. 

6. Goto the Numeric screen. 

7. Press the top softkey to select Main. 


8. Set the Expand feature to On. 
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Figure 2-12. 
Gate Data Display 


CHANGE THE 
INTERVAL 


HP S372A Frequency and Time Interval Analyzer 


Formats 


Number of Blocks = 1 Hain 


RESULT DISPLAY 
Frequency A 41 Sep 1989 21:35:84 Set 
188 Measurenents 
View Meas # Neas a 
Neas# Measurement/Gate Tine 
e8SS_ Meas 18.888 8 KHz Expand 
Gate 18.888 @ us Mim off 


8656 Neas 16.688 8 MHz 
Gate 16.888 8 us 
665? +=Neas 16.688 8 MH2 
Gate 186.688 8 us 
6858 Meas 18.688 8 MHz tT 
6ate 16.666 6 us Prior Page 
6659 Meas 18.888 8 MHz SS 
Gate 16.868 8 us Next Page 
6668 Meas 16.688 8 HH2 
Gate 18.688 @ us 


The elapsed time for each measurement is displayed after each 
measurement result as shown in Figure 2-12. 


9. To see the gate time for measurements with Automatic 
arming, return to the Function menu, change the arming 
mode back to Automatic, and return to the Numeric 
screen. 


The gate time for Automatic arming is 100 ns. This is the time 
over which the measurement was made. It is also the period of 
the 10 MHz signal. The HP 5372A is measuring 100 
consecutive cycles of the 10 MHz signal. 


Here you will further increase measurement resolution by 
lengthening the interval over which each measurement will be 
collected. 


1. Go to the Function menu and set the arming mode to 
Interval Sampling. 


2. Move the menu cursor to the intervals field. 
The next two steps have you set the interval to 1 millisecond. 


3. Press “1” on the DATA ENTRY keypad. 
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Figure 2-13. 
Parameter Field on 
the Numeric Screen 


Making a Measurement 


Notice the softkey choices now available. 


4. Press the ms softkey and then go back to the Numeric 
screen. 


The gate data now reflects the increased time over which each 
measurement is collected. Note that the gate time may not be 
exactly 1 ms. 


In the next step you will use a field on the Numeric screen to 
again modify the interval. 


5. Press the Set softkey to select Param (abbreviation of 
“Parameter”) if not already selected. 


Now you can enter a new value for the interval at the top of 
the display. 


6. Press “1”, then the Exp key, then “6”, then the +/— key, 
and finally the Enter key. 


A new block of 100 measurements will be immediately 
acquired with a 1 us sample interval as shown in Figure 2-13. 


HP 5372A Frequency and Time Interval Analyzer 


Sample Period = 1.8 us Formats 


RESULT. 0 Sh ee _—>_>_{__—_—_——_ xxx 
Frequency A 11 Sep 1989 21:37:12 Set 
168 Measurements 
Yiew Meas # Meas @ 
Neas@ Measurenment/Gate Tine a: 
e8SS_ Meas 18.888 MHz Expand 
Gate 1.088 @ us Mm off 
6856 Meas 18.608 MHz ee 
Gate 1.688 8 us 
6657 Meas 18.888 MH2 
Gate 1.688 8 us 
6658 Meas 18.888 MHZ Tt 
6ate 1.888 8 us Prior Page 
8659 Meas 16.888 MHz ee 
Gate 1.688 8 us Next Page 
6666 eas 16.868 MH2 
Gate 1.808 8 us 
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Figure 2-16, 
Common Mode 
Input Configuration 
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Figure 2-17. 
Function Menu 


4. Go to the Function menu and select a Frequency 
measurement. 


Something to realize when leaving a special- purpose 
measurement such as Rise Time is that not all instrument 
parameters are returned to their original settings. For example, 
return to the Input menu and note that: 


m Input channels are still in Common (indicated on the front 
panel by the flashing LED at Channel B) 


m Trigger event levels are still set to 20% and 80% 


There are instances where tnis operation could cause 
confusion. To avoid this confusion, you should always use the 
Preset key to return the 5372A to a known condition before 
selecting a new measurement. 


5. Press the Preset key to return the Analyzer to its default 
settings. 


Setting up the HP 5372A to make a measurement consists of 
four steps. After a quick preview here, in the next chapter you 
will go through each step as you set the HP 5372A to measure 
a signal you provide. 


HP 5372A Frequency and Time Interval Analyzer 


Waiting for arming... 
Time Int A + B: 


Time 
Interval 


FUNCTION 
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VEEN a Measurement 


Figures 2-17 and 2-19 show the screens as set in these steps. 


Step One 


Step Two 


Step Three 


The four main setup steps are: 


Select the measurement function on the Function menu. 


An example of a measurement function is: Time Interval A >B 


Specify the number of measurements on the Function menu. 


An example of a number of measurements is: 1 block of 100 
measurements 


Select an arming mode on the Function menu. 
An example of an arming mode is: Edge Holdoff 


As shown in Figure 2-18, this arming mode delays the start of 
the measurement until after an edge of the signal at the 
External Arm Input. 


ae 


CHAN | | | | | | | | | 
B 1 


| 

1 

ARMING oA BLOCK OF MEASUREMENTS 
GE 


ED 
EXT | 
ARM 


Step Four 


WFO3_NOM 


Figure 2-18. Edge Holdoff Arming Mode 


Specify the trigger event condition on the Input menu. 


An example of a trigger event condition is: separate input channels, 
positive slope on both channels A and B, manual mode, 0.5 V on both 


A and B 


ii 


AP 5372A — Getting Started Guide 


Figure 2-19. 
Input Menu 


HP S372A Frequency and Time Interval Analyzer 


Waiting for arming... 
Time Int A — B: aYv 


INPUT —<<_<__ 

Input Channels TTL Preset 

Trigger Event: c 1.4 vj 
Slope Node Level nn See 

Chan A: Be MEG ECL Preset 

CPUECEE Pos Mf anual § soo nvi] (-1.3 VJ 


Chan C: POS NANUAL eY 
Ext Arn Level Ca 


Channel A Channel B~ Channel C 


Input Pod HP S4882A HP S4662A 

Impedance SB 2 S62 

Bias Level [CIV 

Attenuation EPR 

Hysteresis [ERED 

Max Input 2 V peak 2 ¥ peak % V peak 


PRE-TRIGGER This feature allows the HP 5372A to capture measurement 
data that occurs before some event or interval that you specify. 
If you want to use the Pre-trigger feature for a measurement, 
another step would be needed to set the Pre-trigger menu. 
There is an example using Pre-trigger in chapter 5 of this 
guide. Refer to, “Pre-trigger Menu,” chapter 10 of Operating 


loonie 


Manual for more information. 
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Making a Measurement 


| CHAPTER2 Chapter 2 introduced you to operating the HP 5372A with the 
SUMMARY following: 


a What you can expect when you power-up the HP 5372A 

| a The three-step process for changing menu parameters 
a Anintroduction to the parameters on the Function and 
i Input menus and how they affect the measurement 
2 g Making a Time Interval and a Frequency measurement and 
displaying the results 
. a Changing the arming mode and the time over which 
e measurement data is collected 
! a A four-step guide for setting up measurements 
! CHAPTER3 ~~ Chapter 3 provides more details about measurement setup 

PREVIEW and analysis by having you make measurements on a signal 
: you provide. The graphics capabilities of the HP 5372A are 
i| introduced to analyze your measurement results. 
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SP 5372A — 


—ePpTER This chapter demonstrates the analysis features available with 
—-wWTEW the HP 5372A. The measurement is On a signal with frequency 
modulation (FM). 


This chapter describes: 


a Step-by-step process for setting UP the measurement 
a Areview of the results using the graphics capabilities 


a A demonstration of how to modify the measurement setup 
to capture the data of interest 


a Graph features 


JAL TO BE Set a signal source to generate a signal with the following 
1 ASURED characteristics: 


mw Frequency of carrier — 10 MHz 
o Amplitude — 100 mV 


o Modulation Rate — 10 kHz 


a Peak-Peak deviation — 100 kHz 
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MEASUREMENT 
SETUP 
STEP-BY-STEP 


Step One 


Step Two 


Figure 3-1. 
Block of 
Measurements 


Follow the steps below and perform the actions as requested. 


Select the measurement function. 


1. Press the Preset key and select Frequency from the 
softkey choices. 


2. Move the menu cursor to the Channel field. 


Channel A is selected by the Preset feature. No change is 
needed. 


Specify the number of measurements. 
1. Move the menu cursor down to the block field. 


A block size of “1” is selected by the Preset feature. No change 
is needed. 


A block is one or more measurements collected in a group. 
When you want to change the number of blocks, use the 
DATA ENTRY keypad to enter numbers and the Enter key to 
conclude the operation. For this example, use the default 
setting of 1 block. Figure 3-1 shows a block of measurements. 


1 BLOCK OF 5 MEASUREMENTS ; 


MEAS MEAS MEAS MEAS MEAS 
1 Z 3 4 5 


DP 


<——~-, 


Step Three 


2. Move the menu cursor over to the meas field. 


A measurement size of “100” is selected by the Preset feature. 
No change is needed. 


The value in this field sets the number of measurements in 
each block. 


It is a good idea to limit the size of your measurement until 


you have arrived at the optimum arming setup for your 
particular measurement. 


TECHNICAL COMMENT 


Some advantages of using a small measurement size are: 

B faster update of results display 

You can then modify the parameters and measure again. Repeat 
until you have the appropriate measurement setup for your 
application. 


analysis of results is easier 


You will have to do less zooming and marker movement on the 
graphs to view the data of interest. 


Select an arming mode. 


1. Move the menu cursor down to the Arming Mode field. 


Making Continuous Frequency Measurements 


2. You will not change the arming mode now, but press the 


top softkey several times to see some of the different 
arming modes available for this type of measurement. 


At this point, the Function menu should look like Figure 3-2. 


Getting Started Guide § — $$$ _$____ 


Figure 3-2. 
Function Menu 


Step Four 


Figure 3-3. 
Separate Mode Input 
Configuration 
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HP S372A Frequency and Time Interval Analyzer 


Waiting for input signal... 
Frequency A: Sample 

Hid/Sanp 
ee) —EE>E>EES— SS 
Neasurenent Channel Mim §©49e 
Acquire [EEN block of HEREREDM neas Holdoff 
Pre-trigger Total Meas = 188 


Tine 


Sita Mode a 
Block Holdoff: Sas 
frm a block of measurements automatically Event 
Holdoff 


Sample Aru: 
'Arn sampling on meas channel automatically 


! Default 
CAuto) 


las Mee io, See 


Specify the trigger condition. 

1. Press the Input key. 

2. Verify that the Input Channels field is set to Separate. 
This makes the input channels independent of one 
another as shown in Figure 3-3. 
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Figure 3-4. 
Input Menu 


Making Continuous Frequency Measurements 


3. The default Trigger Event settings (Slope, Mode, Level) 
for Channel A are acceptable for this measurement. 


The Slope is set to positive, so it is the rising edge of the signal 
at Channel A that will trigger the input circuitry. The Mode is 
set to Single Auto Trigger, and the Level is at 50%. This means 
that the voltage level of the input signal that will trigger the 
input circuitry will be automatically selected at the mid-point 
of the signal’s peak-to-peak voltage value. 


At this point, the Input menu should look like Figure 3-4. 


HP S372A Frequency and Time Interval Analyzer 


Haiting for input signal... 
Frequency A: Separate 


1 —— ———————— 
Input Channels Connon 
Trigger Event: 
Slope Node Level 
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Chan C: POS NANUAL ayv 
Ext Arn Level] DR 


Channel A Channel B~ Channel C 
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4. Move the menu cursor to the Channel A Mode field. The 
softkey options are: Manual Trigger, Single Auto 
Trigger, and Repetitive Auto Trigger. For now, it is 
enough to know that the trigger level voltage point is 
being automatically set. The HP 5372A determines the 
peak-peak values of the input signal and then sets the 
actual trigger voltage accordingly. 
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TECHNICAL COMMENT 


The Auto Trigger modes operate from 1 kHz to 200 MHz. Use 
the Manual Trigger mode if your signal is outside this range. 
Also, the Auto Trigger modes delay the start of your 
measurement because data cannot be collected until peak 
amplitude levels are determined and the trigger voltage is set. 
And finally, if you are making a single-shot measurement, use 
the Manual Trigger mode because Auto Trigger requires a 
repetitive signal. 


The difference between the two Auto Trigger modes (with the 
Single/Repet front-panel key set to Repet): 


m Single Auto Trigger sets the trigger level only when the 
measurement sequence executes for the first time. 


5 BLOCKS OF 10 MEAS 5 BLOCKS OF 10 MEAS S BLOCKS OF 10 MEAS 


AM SEE oS SEE EE RE a Ea SE 
Ceteteletel) (efetefetel) flafala 


TRIGGER LEVEL SET 


m kepetitive Auto Trigger sets the trigger level each time the 
measurement sequence repeats. 


S BLOCKS OF 10 MEAS 5 BLOCKS OF 10 MEAS 5 BLOCKS OF 10 MEAS 


iS ES ae SO EE Se ae I, | a Se a a 
Cleat) sft) sfelefef=l= 


TRIGGER LEVEL SET TRIGGER LEVEL SET TRIGGER LEVEL SET 


When using the Auto Trigger modes, enter a percentage of full 
scale according to where on the input signal you want to 
trigger. For the Manual Trigger mode, enter the specific voltage 
of the desired trigger point. You can find the positive and 
negative peak values of your input signal using the Peak 
Amplitude measurement function. 


i 


A 


| MEASUREMENT _ These procedures will have you connect the signal to the 

AND ANALYSIS HP 5372A, review numeric and graphic results, change arming 
mode, arming conditions, and exercise some of the graphics 
features. 


Making Continuous Frequency Measurements 


3 Start Measuring 1. Connect the 10 MHz frequency modulated signal to the 
Channel A Input. 


J 


2. Notice that the Channel A LED and the Gate LED are 
: flashing. The HP 5372A is now repeatedly executing the 
; | measurement sequence defined on the Function menu. 
° Data is being collected for 100 measurements, results are 
calculated and displayed. Then the process starts over 


. it immediately. 
TECHNICAL COMMENT 
lt 4 One of the advantages of the HP 5372A is that the measurement 
data is captured continuously within a block of measurements, 
3 with no result processing between measurements. In this example, 
h the data for 100 measurements is captured without stopping. 
This is very valuable as tt allows frequency profiling of your 
a 7] input signals. 
i Select Single = The HP 5372A is currently operating in what is called, 
ik Acquisition Mode “repetitive acquisition mode.” It is a “free-run” condition 


where the instrument collects data, calculates results, displays 
results, and then restarts the measurement sequence. New 
measurement data is written over the old. You will now set the 
cs HP 5372A to “single acquisition mode” to have it execute the 
mi measurement sequence once, and then stop. 


1. Press the Single/Repet key (near the Gate LED). 


7 2. Verify that the LED beside the Single/Repet key turns on. 
This indicates that the HP 5372A is in the single 
acquisition mode. 


3. Press the Restart key to repeat the measurement 
sequence. One sequence is executed each time the key is 
pressed. 
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Review the Results 


Analyze the Results 


Here you will see a listing of the measurement results. 
1. Press the Numeric key. 

2. Press the top softkey to select Main. 

3. Press the Expand softkey to set this feature to On. 


Now you can see the sampling interval below each 
measurement result. 


4. Press the Set softkey and select Meas #. Then use the 
knob to scroll through the results. 


There is very little variation in the results. This is because the 
100 measurements were collected over such a short time. The 
measurement sequence took approximately 10 us, much 
shorter than the period of the 10 kHz modulation signal 


(100 ys). 


The steps to come show you more graphically what this means 
and what to change so you can collect more valuable 
information about your input signal. 


It is difficult to make sense of your measurement data from 
just a long list of numeric results. The following steps will 
show how the HP 5372A helps you interpret your data with 


graphics. 
1. Press the Graphic key. 


The graph features are presented using a combination of single 
and multiple softkey options. Where a softkey offers more 
than one option, the active option is shown in inverse video. 
Pressing the softkey will cause the next option to become 
active. 


2. Display the Time Variation graph by selecting the 
Time Var feature with the softkey second from the top. 
You should see a display similar to Figure 3-5. 
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Figure 3-5. 

Time Variation 
Graph for 
Measurement Results 


Making Continuous Frequency Measurements 


HP S372A Frequency and Time [Interval Analyzer 
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The Time Variation graph plots the measured values over the 
time of the measurement sequence. It shows the variation in 
frequency during the time of the measurement sequence, or 
Frequency vs. Time. The y-axis shows the range of the 
measurement results, in this case, frequency results; the x-axis 
displays the elapsed time of the measurement sequence. 


3. _Movea marker across the graph by rotating the 
Entry/ Marker knob. 


Note the information on the screen. At the top of the graph are 
the x- and y-axis values at the position of the active marker. 
There are four markers for use on the graphs (2 vertical, 2 
horizontal). The active marker is the one currently under the 
control of the knob. You can also see the number of trigger 
events that have occurred from the start of the measurement to 
the position of the marker. At the bottom of the display is the 
number of the measurement at the position of the marker. 
These items are highlighted in Figure 3-6. 
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Figure 3-8. 
Frequency vs. Time 


ee ee 


5. Press the Function key. 
6. Move the menu cursor to the intervals field. 


7. Enter “4” in the intervals field using the Data Entry 
keypad. 


8, Press the uS softkey to complete the new value entry. 
The acquisition time for the block of 100 measurements is NOW 
400 ys, as shown at the bottom of the Function menu. The next 


step takes you back to the Graphic screen to check the results. 


9. Press the Graphic key. You should see a display similar to 
Figure 3-8. 
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Something to realize is that although it looks like an 
oscilloscope display, you are not seeing voltage VS. time. The 
HP 5372A is displaying frequency VS. time. The frequency 
measurements vary over time according to the modulation. 
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Using Modulation 
Analysis 
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The following steps demonstr 
modulation on your signal. 


ENU softkey (top softkey 
ptions. 


) to select Mrkr. This 


1. Press the M 
displays the marker O 


oo @)so that more than one 


period of the sine wave is between them. 


Press the softkey labeled Marker, Delta, and Mod Vals 
until Mod Vals is selected. See Figure 3-9. 


2. Move the markers ( 


al Analyzer 
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More Graphics 
Features 


The following steps demonstrate the zoom feature and how to 
scroll a graph. 


1. Press the MENU softkey to select Zoom. 
Now you have access to the Zoom features. 


2. Move the active marker from one side of the display to 
the other. Notice the bright line at the bottom of the graph 
that moves with the marker. This line shows the portion 
of the displayed signal that will fill the screen when the 
Zoom In softkey is pressed. 


3. Press the Zoom In softkey. 


You are now viewing about half of the total captured signal. 
The bright line at the marker underlines what will fill the 
display area should you press the zoom softkey again. 


Notice the smaller graph area above the main display area. 
This is called the “panorama graph.” This area always 
displays all the acquired graph data. There is another bright 
line visible at the bottom of the panorama graph. It shows the 
portion of the captured signal that is currently displayed in the 
main graph area below. 


4. While the graph is zoomed in, rotate the knob to move the 
marker to the edge of the main graph and continue 
rotating the knob so the graph starts scrolling. The 
panorama graph shows the marker movement with 
reference to all the graph data. 


5. Zoom inand out to get a feel for the action of the zoom 
feature. 


6. With the graph zoomed in, press the “<” and “>” 
Cursor/Scroll keys. This feature scrolls the graph over by 
the width of the display each time the key is pressed.This 
will become clear once you try it. 


7. Press the Return to Full Scale softkey to have the main 
display area show all the acquired data once again. 
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Frequency 
Measurement 
Histogram 


Figure 3-10. 
Histogram of 100 
Measurements 


Making Continuous Frequency Measurements 


Another graph for viewing data with the HP 5372A is the 
Histogram graph. 


1. Press the MENU softkey to select Main. 


2. Select the Histogram graph by pressing the softkey 
second from the top to highlight Hist. 
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A histogram of the one hundred measurements is displayed in 
Figure 3-10. This sample size is not large enough to show a 
valid distribution of the measurement results. The following 
steps will have you increase the number of measurements 
from 100 to 8,000. 


3. Press the Function key. 


4. Move the menu cursor to the meas field. 
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Function Menu 
Setup for 8,000 
Measurements 
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5. Type 8000 into the field, and press the ENTER key. The 


screen should look like Figure 3-11. 


The data collection, measurement calculations, and display of 
the results take about five seconds. 


6. Press the Graphic key. 
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Figure 3-12. 
Histogram of 8,000 
Measurements 
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The graph in Figure 3-12 shows the distribution for the 8,000 
frequency measurements. The y-axis Shows the number of 
measurements, the x-axis the range of frequency values. 
Notice that the “saddle” shape of the distribution is 
characteristic of sine wave modulation, the type of modulation 
in this example. 
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CHAPTER 3 
SUMMARY 


CHAPTER 4 
PREVIEW 


Chapter 3 has shown you an example of measuring a signal 
with modulation. While demonstrating this, the following 
items were introduced: 


Step-by-step measurement setup 
The process of making a measurement 
Reviewing the numeric results 


Reviewing the graphic results and interpreting the data 
displayed 


Varying the sampling interval to view the signal 
appropriately 


Chapter 4 demonstrates an HP 5372A feature for collecting 
large amounts of time interval data and sorting it into a 
histogram very quickly. 
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MAKING CONTINUOUS 


TIME INTERVAL MEASUREMENTS 


CHAPTER 
OVERVIEW 


This chapter introduces the Histogram measurement function 
of the HP 5372A. Histogram measurements are intended for 
situations where you need to acquire and analyze a large 
amount of data very quickly. 


TECHNICAL COMMENT 


Histogram measurements should not be confused with the 
Histogram graphs available for most measurements. There is a 
fundamental difference. 


The Histogram graphs available for measurements other than 
Histogram measurements, are the result of software processing. 
No calculations or sorting of data takes place until the acquisition 
of all data is completed.This can take a sizable amount of time, 
even for a relatively small sample size (8,000 measurements). 


For Histogram measurements, hardware processing is used by 
the HP 5372A to dramatically decrease measurement processing 
time. Sample sizes of 1,000,000 measurements, or more, can be 
acquired in a fraction of the time required for software-processed 
measurements. In order to achieve this speed of measurement and 
analysis, the only way to view the data graphically is with a 
histogram. The numeric results are presented as the number of 
measurements that were sorted into each histogram bin. (The 
next section shovus an illustration of histogram bins.) 
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WHAT ARE 
HISTOGRAM 
MEASUREMENTS? 


Figure 4-1. 

How Measurements 
are Sorted into 
Histogram Bins 


NOTE 
You should perform the getting started exercises in 
chapters 1, 2, and 3 before starting this chapter. The 
following instructions for instrument setup presume a 
basic understanding of how to operate the HP 5372A 
as described in these previous chapters. 


There are three Histogram measurements: 


m Histogram Time Interval 
u Histogram Continuous Time Interval 
= Histogram +Time Interval 


Histogram measurements provide a display of a histogram 
distribution of the time interval measurement results. 
Histogram measurements sort data into the histogram bins at 
the measurement rate of the HP 5372A. The numeric data 
available (on the Numeric screen) consists of the histogram bin 
range values and the number of measurements that were 
sorted into each bin. Figure 4-1 is a graphic illustration of how 
measurement results are sorted into histogram bins. 
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MEASUREMENT 
SETUP 
STEP-BY-STEP 


Step One 


Making Continuous Time Interval Measurements 


Histogram measurements provide the following: 

m Rapid acquisition of statistically significant sample sizes 

m Access only to the histogram graph and the number of 
measurements in each histogram bin (the numerical range 


of each bin is displayed as well) 


a Minimal post-processing time (the time between the last 
measurement and when the graph is displayed) 


The rest of this chapter provides an exercise in making a 


Histogram measurement. 


A signal similar to that in chapter 3 will be used for this 
demonstration. The signal characteristics are included here. 


Set a signal source to generate a signal with the following 
characteristics: 


1. Frequency: 10 MHz carrier with 10 kHz sine wave 
modulation. 


2. Amplitude: 100 mV 
3. Peak-Peak Deviation: 800 kHz 
Follow the steps below and perform the actions as requested. 


Where the instrument default conditions are appropriate for 
the measurement, that will be stated. 


Select the measurement function. 


1. Press the Preset key and select Histogram Continuous 
TI from the softkey choices. (You may need to press the 
More softkey several times.) 


2. Move the menu cursor to the Channel field and select the 


A input channel for this measurement, if not already 
selected. 
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Step Two 


Graph Limits For 
Histogram 
Measurements 


Specify the number of measurements. 
1. Move the menu cursor down to the block field. 


2. Enter 1000 in the block field and press Enter key. 


TECHNICAL COMMENT 


Notice that a new field, Fast Arm, has appeared where the word 
“Acquire” was located. This field presents additional options 
whenever the number of blocks is greater than 1. The Fast Arm 
option minimizes the time between blocks of measurements. The 
other option for this field, Big Bin, should only be used when it 1s 
possible that the number of measurements in any one bin could 
exceed 16,777,199.That is the capacity of a bin. The Big Bin 
option increases the bin capacity with software processing. Data 
acquisition is slowed as a result. 


3. Move the menu cursor over to the meas field. 
4. Enter 1000 in the meas field and press Enter key. 


The total number of measurements collected here is 1,000,000 
(1000 x 1000). 


Note that for Histogram measurements, the HP 5372A 
hardware must have the graph limits defined prior to 
acquisition. The limits are defined by the following values: 


m= Start 

m= Center 

m Span 

= Bin Width 


Step Three 


Step Four 


Making Continuous Time Interval Measurements 


The graphics display will indicate if measurements occur 
outside of these boundaries. Above the Histogram graph, for 
example, measurements falling out of range are listed as 
follows: 


1310 < min 
50 > max 


In this exercise, the default settings will capture all the data. 


This example also includes a method for determining what the 
settings should be when the default values are not adequate. 


Select an arming mode. 
1. Move the menu cursor down to the Arming Mode field. 


2. Use the default arming mode (Automatic). 


Specify the trigger condition. 
1. Press the Input key. 


2. Use the default settings. 


Your Function and Input menus should be set as shown in 
Figure 4-2. 
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Figure 4-2. 
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Making Continuous Time Interval Measurements 


START MEASURING This procedure will have you connect the signal, review 
numeric and graphic results, change arming mode, arming 
conditions, and exercise some of the graphics features. 


1. Connect the signal to the Channel A input. 


2. Notice that the Channel A LED and the Gate LED are 
flashing. The HP 5372A is now repeatedly executing the 
measurement sequence defined on the Function menu. 
Data is being collected for 1,000,000 measurements, 
results are calculated and displayed.Then the process 
starts over immediately. 


Review the Results 
1. Press the Graphic key. 


2. Press the Single/Repet key to place the HP 5372A into 
single acquisition mode. 


Displayed is a histogram of one million Continuous Time 
Interval measurements as shown in Figure 4-3. 
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Statistics on Your 
Histogram 


1. Select the Mrkr menu with the top softkey. 


2. With(@O <@) markers selected, set the marker function 


to Stats. 

3. Position the markers so that there is one on each side of 
the histogram. 

NOTE 


The Preset function (executed at the beginning of this 
exercise) sets both markers to the extreme left side of 
the graph display. Rotate the Entry/Marker knob 
clockwise to move one marker to the right side of the 
display. 


4. Verify that the status line (at top of display) shows, 
“Stats: 1000000 meas between markers”. 
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Making Continuous Time Interval Measurements 


The following statistics are displayed for the one million 


measurements: 
a Minimum 
gp Maximum 
a Mean 


| 


Standard Deviation 


The display should look similar to Figure 44. 
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tassel 


Numeric Results for Results consist of time values for bins and the number of 
Your Histogram measurements sorted into each bin. The size of the bin is set on 
the Function menu in the Bin Width field. As you can see in 
Figure 4-5, each bin is 200 ps wide (same as set on the Function 
menu). 
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HOW TO ss This is an example of what to do when you want 
DETERMINE to make a Histogram Measurement, but you do 
HISTOGRAM not know where to set scale values for the 


GRAPH LIMITS — Fstogram graph. 
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1. Before continuing, go to the Graphic screen and set the 
Mrkr menu function to Marker. (The choices are: Marker, 
Delta, or Stats.) 


4 


2. Press the Function key. 


i | 
= 


3. Move the menu cursor to the Start field. 


~ 


am) 
| 
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4. Enter ”200 ns” as the start value. 
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Making Continuous Time Interval Measurements 


5. Press the Graphic key. 


There is no data on the display because all the data is outside 
the current boundaries of the graph. Look at the min/max 
labels at the top of the graph.They show that 1,000,000 
measurements occurred outside the minimum value of the 
graph. See Figure 4-6. 


HP S372A Frequency and Time Interval Analyzer 


Graph shows 6 meas ¢ <1%), MENU Main 

Hist: Cont. Hist TI A 11 Sep 1989 23:98:12 |Milsam@lZoom 

O WMkr x: 526.4 ns 1686888 < min Disp Scal 
y: @ meas 8 > Max HARKER 


a MS 
s 


MARKER 
ORIENT 
Delta 
Stats 


NRKR NEXT 
Not Avail 


a 
680.8 ns ~ More -- 
3.2 ns/disp bin 


If you cannot predict the numerical range of your 
measurements, use one of the non-Histogram measurement 
time interval functions to find out where the results are 
located. Once you know, just return to the Histogram 
measurement and set the Start value below the minimum 
measured value. This is demonstrated here. 


6. Press the Function key. 
7. Move the menu cursor up to the Measurement field. 


8. Press the More softkey once. 
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9. Press the Continuous Time Intvl softkey. 


The HP 5372A is now making measurements in blocks of 1,000 
measurements. The result displayed on the Function menu is 
the first measurement of each block. Each time the result 
changes, 1,000 more measurements have been collected. As 
you can now appreciate, this mode of time interval 
measurement is collecting data much more slowly than the 
Histogram function. 


10. Press the Graphic key. 


This Histogram graph is being calculated in software and has 
an Autoscale feature.The results are varying from about 90 ns 
to 115 ns in this example. This is all you need to know. 


11. Press the Function key. 


12. Press the More softkey until the Histogram Continuous 
Tl softkey is displayed, then select it. 


13. Move the menu cursor down to the Start field and enter a 
value less than 90 ns, say 50 ns. 


14. Press the Graphic key, and see the results. The graph 
should look as it did before the start value was changed. 
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CHAPTER 4 
SUMMARY 


CHAPTER 5 
PREVIEW 


Making Continuous Time Interval Measurements 


Chapter 4 introduced you to one of the more powerful 
features of the HP 5372A. The Histogram measurements help 
you analyze large amounts of data very quickly. 


This chapter also described: 
a A Continuous Time Interval measurement setup 
a Howto use statistics with histograms 


a A way of determining where to set Histogram 
measurement graph limits for your measurements 


Chapter 5 summarizes a VCO (voltage controlled oscillator) 
measurement application for the HP 5372A. Read this chapter 
for ideas on how the HP 5372A can help solve your VCO 
measurement needs. 
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VCO STEP RESPONSE EXAMPLE 


CHAPTER 
OVERVIEW 


THE VCO SIGNAL 
TO BE MEASURED 


Figure 5-1. 
VCO Step / Frequency 
vs. Time 


This chapter describes some of the features and capabilities of 
the HP 5372A as applied to VCO (voltage controlled oscillator) 
measurements. The chapter is not intended to bea 

step-by-step procedure to making all VCO measurements, but 
rather it is a guide to making one type of VCO measurement. 


This chapter describes the following topics: 
a A VCOsignal 
How the HP 5372A could be set to measure the signal 


a What could be learned from the measurement results 


The Step Response of a VCO is a measure of how the output 
frequency changes when the input voltage is stepped from one 
voltage level to another. The HP 5372A lets you see this signal 
from a new perspective, a direct display of frequency as it 
changes over the time of the measurement. The HP 5372A can 
capture the step response of a VCO. See the diagram in 

Figure 5-1 for an illustration of this concept of frequency versus 
time. 


STEP RESPONSE 


FREQUENCY 


TIME 
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Figure 5-2. 
Oscilloscope View of 
VCO Step Response 


SETUP TO 
MEASURE STEP 
RESPONSE 


Function Menu 


A VCO switches frequency after the input voltage is stepped 
to another level. In this example, the VCO switches from 9 
MHz to 10 MHz. The change in frequency for this VCO should 
occur in less than 300 microseconds. The VCO signal is shown 
in Figure 5-2. 


VCO 
OUTPUT 


REFERENCE of ra 
SIGNAL 


See 
a ea - 


FREQUENCY MEASUREMENTS 


The signal needs to be measured during the time the VCO 
moves from one frequency to another. The measurement 
should begin just before the voltage step and continue until 
after the VCO has settled at the new frequency. 


The measurement setup screens included here are as they 


would be set to make this kind of measurement. Use them as a 
guide for your measurement situations. 


The Function menu is set as shown in Figure 5-3. 


Figure 5-3. 
Function Menu Setup 


VCO Step Response Example 


HP S372A Frequency and Time Interval Analyzer 


Time 


Frequency A: 9-888 MHZ Ft eryal 


FUNCTION 

(ECU «Neasurenent Channel] My Continuous 
Monitor a EEXGPTGMR block of neas Time Intul 
Pre-trigger BGM ‘see Pre-trigger menu) —_—— 


+/- Time 
Interval 


ORE aur) Arming Mode 
Block Holdoff: 


firm a block of measurements automatically Frequency 


Period 


intervals i 
i j ~~ More -- 


Acquisition Time/Block = 1.6808 ms 


lArm sampling on meas channel after 
| 1.8 us | 


The Function menu is set to make 1,000 frequency 
measurements on Channel A. This measurement setup makes 
use of another feature of the HP 5372A called Pre-trigger. 
Pre-trigger allows the HP 5372A to monitor the input signal 
while waiting for an event specified by the user. Once that 
event occurs, data before and after that event can be captured. 


The Pre-trigger event is defined on the Pre-trigger menu. The 
block of 1,000 continuous measurements represents the 
behavior of the VCO during 1 ms. Each measurement is 
collected over a1 us interval (1000 x Ips = Ims). 


TECHNICAL COMMENT 


The measurement intervals may not be exactly 1 us, because (as 
with all reciprocal counters) each measurement is synchronized 
to the input signal. Measurements begin and end only at a 
trigger event of the input signal. 
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Pre-trigger Menu 


Figure 5-4. 
Pre-trigger Menu 


Setup 


Input Menu 


This is where the Pre-trigger event is defined. It is also the 
place to specify the portion of the block of measurements to 
collect prior to the Pre-trigger event. The portion can be 
specified as a number of measurements, or a percentage of the 
block. 


The Pre-trigger menu is set as shown in Figure 5-4. 


HP 5372A Frequency and Tiwe Interval Analyzer 


Frequency A: 9.888 MHz 


PRE-TRIGG6ER 
Pre-trfgger Control 
Acquire of blk (358 meas) 
prior to HEM edge 
TI Detect Unavailable 


TI detect not available with Frequency 


Inhibit 


Paraiso, tae 


| 


The block of 1,000 continuous measurements will be acquired 
around (before and after) the rising (Positive) edge of the VCO 
step voltage at the External Arm input — in this case, 350 
measurements before it and 650 after it. 


The Input menu is set as shown in Figure 5-5. 


Figure 5-5. 
Input Menu Setup 


WHAT CAN BE 
LEARNED FROM 
MEASUREMENT 

RESULTS 


HP 5372A Frequency and Time Interval Analyzer 


Frequency A: 9.888 MHZ Separate 


0 ——— 
Input Channels Connon 
Trigger Event: 
Slope Node Level 
Chan A: GS ED) - «392996 
Chan 8: Gea jee SOR4E ay 
Chan C: POS MANUAL ey 
Ext Arn Level 


Channel A Channel B-~ Channel C 


Input Pod HP S4882A HP S4882A 

Impedance S82 S@ a2 

Bias Level HEIDE 

Attenuation 

Hysteresis [EER 

Max Input 2 V¥ peak 2V¥ peak xX V peak 


TECHNICAL COMMENT 


The Input menu lets you define a trigger event. In this case, 
Single Auto triggering mode at a 50% level has been selected. 
This mode determines voltage trigger levels at the beginning of 
the first block of measurements. Manual triggering is necessary 
for signals less than 1 kHz or greater than 200 MHz. Use 
Manual triggering also when you are measuring a 
non-repetitive, or non-CW, signal. 


The HP 5372A can directly show the VCO frequency as it 
changes over time. The frequency data can be analyzed for: 


m_ the settling time (the time it takes the VCO to switch and 
settle to a new frequency) 


mw the overshoot (a measure of how much the VCO exceeded 


the target frequency before settling to the new value) 


Shown here are a series of display screens with typical results. 
Each screen is accompanied by an explanation of what is being 


displayed. 
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VCO Step Response 


Figure 5-6. 
Frequency vs. Time 
View 


HP 5372A Frequency and Time Interval Analyzer 


NENUBG EW 
TVar: Frequency A 11 Sep 1989 23:16:48 |Mrkr 2oon 
O Mkr x: 1.8668 us 8 A evts [Disp Scal 
y: 9.688 MHz Hist 


18.756 Etime N/A 
MHz 


1.6908808 ns Graph to 
Meas # 1 Hemory 


This Time Variation graph in Figure 5-6 shows: 
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the frequency results along the y-axis, the time of the 
measurement along the x-axis 


VCO stepping from 9 MHz to 10 MHz 

a total time for the measurement of approximately 1 ms 
the Pre-trigger event identified on the graph witha “P” 
as defined on the Pre-trigger menu, one-third of the 1,000 


measurements are before the Pre-trigger event and 
two-thirds after the event 
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VCO Step Response Example 


VCO Settling Time _ The settling time of the VCO is measured from the graph 
using some of the analysis features of the HP 5372A. The 
sequence of steps to do this is summarized here. 


1. Markers set to enclose the area of interest. See Figure 5-7. 


Figure 5-7. 
Area of Interest 


HP 5372A Frequency and Time Interval Analyzer 


NENU Main 
Tvar: Frequency A 11 Sep 1969 23:16:40 |Mitsamizoon 
O WMkr x: S44.9762 us 4999 A evts [Disp Scal 
y: 9.996 MHZ MARKER 


=r - 


NARKER 
ORIENT 
Delta 
Mod Vals 
HRKR NEAT 
Data Pt 
| Pixel 


1.0800808 ms ~~ More -- 
Meas # 545 
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2. Zoom in on area of interest. f 

This is done with Scaling features. First the marker positions 2 
are copied as the x-axis minimum and Maximum values fr 
(Marker Range Hold X-axis softkey), and then the Manual 

Scale feature for the x-axis is turned on. See Figure 5-8. c 
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" 3. Measure settling time of the VCO. 


The markers are set to enclose the transition, and the Delta 


feature displays the x-axis time between the markers. See 
Figure 5-9, 


Figure 5-9. 
VCO Settling Time 


HP 5372A Frequency and Tine Interval Analyzer 


Delta 0-©: from meas o 422 to meas 537 MENU Main 

T¥ar: Frequency A 11 Sep 1989 23:16:48 |BialZ00n 

4 Mkr x: 114.9758 us 1121 A euts Disp Scal 
Y: 1.064 MHz 


MARKER i | 
SS id 


16.758 
NHz 


Mod Yals 
MRKR NEXT 
Data Pt 


| Pixel | 


Q 
552.0888 us ~~ More -- 
Meas # $37 


° 
376.6808 us 


The graph shows: 


m close-up of frequency step 


m one marker set at start of frequency step, the other at the 
point where the frequency settles at 10 MHz 


m an x-axis delta value of 115 us, well within the specification 
of 300 ps for the VCO in this example 
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VCO Overshoot The markers are positioned for a measurement of the 
overshoot. See Figure 5-10. 


Figure 5-10. 
Overshoot 
Measurement HP S372A Frequency and Tine Interval Analyzer 
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Delta ©-O: from meas ® 491 to meas ¥ 548 MENU Main 
TVar: Frequency a 11 Sep 1989 23:16:48 |MiinaelZoom 
4 Mkr x:-48.9682 us 491 A euts [Disp Scal 
y: 81 kHz MARKER 
» 70 Eo 


NARKER 
ORIENT 


t 
Marker 


Nod Vals 
HRKR NEXT 
Data Pt 
Pixels ae 


oO 
376.8888 us 552.008@ us ~~ Nore -- 
Meas ™ 491 


The graph shows: 


m one marker set at the point of maximum frequency in the 


step, the other at the settled frequency value 


before settling to 10 MHz 


the Delta feature displays a difference of 81 kHz as the 
amount by which the VCO exceeded the target frequency 


RELATED 
FEATURES 


Time Stamp the 
Block Holdoff 
Arming Edge 


Average Time 
Variation Plots 


Delay Measurements 


Limit Testing 


VCO Step Response Example 


There are other features of the HP 5372A that could provide 
alternate ways of making this VCO measurement, depending 
on what needs to be learned from the measurement. Refer to 
Operating Manual for more information on the following 
features: 


Certain arming modes for frequency measurements can 
reference the start of the measurements to the voltage that 
steps the VCO. All measurements are then referenced to this 
block arming edge. 


Multiple “passes” of data can be averaged and plotted on 
Time Variation graphs. The benefit is increased frequency 
resolution. 


Time/ Interval arming can be used to delay measurements 
until the point where the VCO is supposed to have settled to 
the new frequency. This is a way of limiting the measurement 
only to a portion of the signal in which you are interested. 


The Limits feature on the Math menu can be used to set a 
minimum and maximum range representative of a VCO 
specification. The feature can check for any deviations outside 
of the entered specification min/max range. A Numeric screen 
(Limit Status) can display the exact number, as well as the 
percentage, of measurements that were high, low, and within 
the specification range. 


As you spend more time with the HP 5372A, you will find 
new ways to solve your measurement challenges. 
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CHAPTER 5 
SUMMARY 


CHAPTER 6 
PREVIEW 
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This chapter reviewed a basic VCO measurement possible 
with the HP 5372A. The features described show the flexibility 
and power of the HP 5372A to make and analyze VCO 
measurements. 


Chapter 6 presents a summary of a jitter measurement 
application for the HP 5372A. Review the chapter for ideas on 
how the HP 5372A can help you solve your measurement 
problems. 
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DATA-TO-CLOCK JITTER EXAMPLE 


if 

~ ae 
CHAPTER This chapter shows an example of a jitter measurement with 

r OVERVIEW the HP 5372A. It is not intended to be a step-by-step procedure 
ms to making all jitter measurements, but rather it is a guide to 

és making one type of jitter measurement. 

a This chapter describes the following topics: 

i The data and clock signals 

} a How the HP 5372A could be set to measure the signals 
—aq 
=) ua What could be learned from the measurement results 
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THE SIGNALS TO 
BE MEASURED 


Figure 6-1. 
Data-to-Clock Jitter 


SETUP TO 
MEASURE JITTER 
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In this example, the data-to-clock jitter of a data signal and a 
clock signal from a digital communications network will be 
measured. Jitter is the effect of the data edge varying in time 
relative to the clock. Figure 6-1 shows a sample of data and 
clock signals and the actual jitter waveform available from the 
HP 5372A. 
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Data-to-clock jitter is the variation in data edge-to-clock edge 
time intervals. This measurement will consist of a number of 
time interval measurements from the data edge to the clock 
edge. 


The measurement setup screens included here are as they 
would be set to make this kind of measurement. Use them as a 
guide for your measurement situations. 


Data-to-Clock Jitter Example 


Function Menu The Function menu is set as shown in Figure 6-2. 


Figure 6-2. 
Function Menu Setup 


HP 5372A Frequency and Tine Interval Analyzer 
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frm a block of measurements automatically Event 
Holdoff 


Salip] ©. Ate? eee TT 
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} 
H i 
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Rin Ee a ee ee ee DEC OUe 


A Histogram Time Interval measurement is used here so a 
statistically significant sample size can be acquired ina 
reasonable amount of time. One million measurements are 
collected and displayed in a Histogram graph. 


TECHNICAL COMMENT 


ea The Histogram measurements of the HP 5372A (Histogram 
Time Interval, Histogram Continuous Time Interval, and 
Histogram +/- Time Interval) can handle very large amounts of 
data by sorting the data into histogram bins at the measurement 
rate of the HP 5372A. 
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Input Menu 


Figure 6-3. 
Input Menu Setup 


WHAT CAN BE 
LEARNED FROM 
MEASUREMENT 

RESULTS 


Jitter Histogram 


Jitter Statistics 
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The Input menu is set as shown in Figure 6-3. 


HP S372A Frequency and Time Interval Analyzer 


Hist TI A — B: 6.875 k Separate 
at bin 1533 

——_———— 
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Trigger Event: 


Slope Node Level 
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Channel A Channel B-~ Channel C 
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Bias Level MCI «6 
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The HP 5372A can provide graphical and statistical analysis of 
timing jitter. This example shows a histogram plot of the 
measured time intervals. The Statistics feature displays the 
mean and standard deviation of the measurement results. 


Figure 6-4 shows a histogram of 1,000,000 data-to-clock 
measurements. 


Figure 6-5 shows statistics on the Histogram graph data. 

The Histogram graph of the time interval measurements 
shows the data-to-clock jitter of the input signals. The mean 
value indicates that the delay between data and clock averages 
508 ns. The standard deviation is 16 ns. These values can help 
evaluate the performance of a digital communications 
network, or any synchronous system where data must be 
reliably clocked. 
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Figure 6-4. 
Histogram of 
Data-to-Clock Jitter 


Figure 6-5. 
Histogram with 
Statistics 


Data-to-Clock Jitter Example 
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HP 5372A Frequency and Time Interval Analyzer 
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CHAPTER 6 
SUMMARY 


This chapter reviewed a time interval measurement 
application. In the example described here, a Histogram 
measurement was used to acquire and analyze a large sample 
size (1,000,000 measurements). Refer to Operating Manual for 
more information on any of the topics discussed in this getting 
started guide. 
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APPENDIX 


A 


A GUIDE TO THE FUNCTION MENU 


INTRODUCTION 


OVERVIEW OF 
MENU MAPS 


Use this series of three menu maps to help understand the 
effects of the arming mode and the measurement size on the 
type of results that are available from the HP 5372A. These 
menu maps should be used as a guide. They are limited to 
showing single-channel measurements for the major 
measurement functions. The principles documented can be 
applied to the other measurement functions, once you 
understand the characteristics of those functions. 


The following chapters of the Operating Manual should be 
used as reference material for this guide: 


aw Chapter 1, Time Interval Measurements 
gw Chapter 2, Frequency/Period Measurements 
gw Chapter 7, Function Menu 


mw Chapter 10, Pre-trigger Menu 


The flowchart on the next page directs you to one of the menu 
maps depending on the size of the measurement and the kind 
of results you want. The purpose of each map is described 
briefly here: 


= Menu Map A — This menu helps you to select the 
maximum number of measurements per block for a 
single-block measurement. All results are available for 
numeric and graphic analysis. 


m= Menu Map B — This menu helps you to select the 
maximum number of measurements per block for a 
multiple-block measurement so that all results are available 
for numeric and graphic analysis. It also shows the arming 
modes that provide averaging of results. 
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m Menu Map C — This menu covers the situations where 
measurement memory could be exceeded as a result of the 
multiple-block measurement size. When all the 
measurements will not fit in memory, not all results are 
available for review. There are times when this is 
preferrable to using smaller measurement sizes. Some 
advantages are: 


oOo 


oO 


All the measurement values are included in statistics. 


All the measurement values are included in limit 
testing. 


All measurement values are included in Histogram 


graphs. 


When averaging, the final block of measurements 
includes all the measurement values from each of the 
blocks. 


Pre-trigger on multiple blocks provides the advantage 
of repeated execution of the block holdoff condition 
while waiting for the pre-trigger event. This sets a 
reference for each block of measurement data. 
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FUNCTION MENU GUIDE 


To Select a Menu Map: 


TIME INTERVAL 
CONTINUOUS TIME INTERVAL 
+/— TIME INTERVAL 
FREQUENCY 
PERIOD 
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FUNCTION MENU MAP A 


FREQUENCY OR PERIOD 
MEASUREMENT 
WHAT IS THE ARMING MODE? 


TIME SAMPLING 
EDGE / TIME 
EDGE / EVENT 
TIME / TIME 


AUTOMATIC 
INTERVAL SAMPLING 
CYCLE SAMPLING 
EDGE SAMPLING 


EXTERNALLY 
GATED 


EVENT / EVENT 


1< # OF MEASUREMENTS < 8191 


SELECT NUMBER OF MEASUREMENTS } 
ings i eaearet aia eee NS ee 
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—_—_——— 


WILL THE MEASUREMENT 
USE PRE-TRIGGER 
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PRE-TRIG 
ING ARMI! 
EDGE / E\ 


SELECT PRE-TRIGGER ON 


EDGE HOLDOFF AUTOMATIC 
TIME HOLDOFF INTERVAL SAMPLING 
EVENT HOLDOFF REPETITIVE EDGE 


EDGE / INTERVAL 


SELECT NUMBER OF MEASUREMENTS 


ee TEE EEE! 


1s #OF Ahn: leet s ie 


nn A (ie to the Function Menu 


WILL THE MEASUREMENT 
USE PRE-TRIGGER 


ee 
NOTE 


PRE-TRIGGER IS NOT AVAILABLE FOR THE FOLLOW- 
ING ARMING MODES: TIME SAMPLING, EDGE / TIME, 
EDGE / EVENT, TIME / TIME, AND EVENT / EVENT. 
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SELECT SINGLE BLOCK 


ee | CONTINUOUS TIME INTERVAL , TIME INTERVAL | +/— TIME INTERVAL i 
! MEASUREMENT | MEASUREMENT MEASUREMENT 
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FUNCTION MENU GUIDE 


To Select a Menu Map: 
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UNPACKING AND INSTALLING 
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This section provides installation instructions including 
unpacking, initial inspection, storage, and shipment 
information for the HP 5372A Frequency and Time Interval 
Analyzer. 


WARNING 


TO AVOID HAZARDOUS ELECTRIC SHOCK, DO 
NOT PERFORM ELECTRICAL TESTS WHEN THERE 
ARE SIGNS OF SHIPPING DAMAGE TO ANY POR- 
TION OF THE OUTER ENCLOSURE (COVERS, 
PANELS, CONNECTORS, LEDS, ETC.). 


Inspect the shipping container and cushioning material for 
damage. If damage is evident, keep the packing materials until 
the contents of the shipment have been checked for 
completeness and the instrument has been checked 
mechanically and electrically. If the contents are incomplete, if 
there is mechanical damage or defect, or if the instrument or 
some component fails the performance tests, notify the nearest 
Hewlett-Packard office. If the shipping container is damaged, 
or the cushioning material shows signs of stress, notify the 
carrier as well as the Hewlett-Packard office. Keep the 
shipping materials for the carrier’s inspection. The HP office 
will arrange for repair or replacement at HP’s option without 
waiting for a claim settlement. 


TEMPERATURE. The instrument may be operated in 
temperatures from 0°C to 40°C. 
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Bench Operation The instrument has plastic feet and folding tilt stands for 
convenience in bench operation. (The plastic feet are shaped to 
facilitate self-alignment when stacking instruments. 


WARNING 


THE HP5372A WEIGHS 26.8 KG (59 LBS). CARE 
MUST BE TAKEN WHEN LIFTING THE INSTRU- 
MENT TO AVOID PERSONAL INJURY. USE EQUIP- 
MENT SLIDES WHEN RACK MOUNTING (FOR 
DETAILS, REFER TO PARAGRAPH TITLED “RACK 
MOUNTING KITS”). 


Power Requirements The HP 5372A can operate from power sources of 100-, 120-, 
220-, or 240-volt ac, +10%, -10%, 50 to 60 Hertz for all voltages, 
A\ 400 Hertz for 100- and 120-volt ac. Maximum power 
/ ] consumption is 500 volt-amperes. 


WARNING 


G 


Cao 
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THIS IS A SAFETY CLASS I PRODUCT PROVIDED 
WITH A PROTECTIVE EARTH TERMINAL. AN 
UNINTERRUPTIBLE SAFETY EARTH GROUND 
MUST BE PROVIDED FROM THE MAINS POWER 
SOURCE TO THE PRODUCT INPUT WIRING TER- 
MINALS, POWER CORD, OR SUPPLIED POWER 
CORD SET. WHENEVER IT IS LIKELY THAT THE 
PROTECTION HAS BEEN IMPAIRED, THE INSTRU- 
MENT MUST BE MADE INOPERATIVE AND BE 
SECURED AGAINST ANY UNINTENDED OPERA- 
TION. 


IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN 
EXTERNAL AUTOTRANSFORMER FOR VOLTAGE 
REDUCTION, MAKE SURE THAT THE COMMON 
TERMINAL IS CONNECTED TO THE EARTHED 
POLE OF THE POWER SOURCE. FAILURE TO 
GROUND THE INSTRUMENT CAN RESULT IN PER- 
SONAL INJURY. REFER TO THE PARAGRAPH 
TITLED “Power Cable”. 


Line Voltage and 
Fuse Selection 


AX 


Unpacking and Installing 


CAUTION 


BEFORE PLUGGING THIS INSTRUMENT into the 
Mains (line) voltage, be sure the correct line voltage 
and fuse have been selected. You must set the 
voltage selector turret wheel correctly to adapt the 
HP 5372A to the power source as described in the 
following paragraph. 


The HP 5372A is equipped with a power module (on the rear 
panel) that contains a turret wheel line voltage selector to 
select 100-, 120-, 220-, or 240-volt ac operations as shown in 
Figure B-1. Before applying power to the 5372A, the turret 
wheel selector must be set to the correct position and the 
correct fuse must be installed as described in the following 
paragraphs. 


Power line connections are selected by the position of the 
plug-in turret wheel in the module. The correct-value fuse, 
with a 250-volt rating, must be installed before the turret 
wheel is inserted. This instrument uses a 4A fuse (HP Part 
Number 2110-0055) for 100/120-volt operation and a 2A fuse 
(HP Part Number 2110-0002) for 220/240-volt operation. 


To change the line voltage, first disconnect the power cord 
from the module and then follow the instructions in Figure B-1. 


SELECTION OF OPERATING VOLTAGE 


TURRET 


. Using a small, flat-head screwdriver, snap open the 
power module door to access the fuse and turret 
wheel. 


. REMOVE the turret wheel before turning to desired 
voltage. DO NOT turn turret wheel while installed in 


module. Push wheel firmly into module slot. 


. Tochange or install fuse, pull fuse holder and reinsert 
fuse in holder, using caution to select correct fuse 
value. Re-insert fuse and holder. 


. Close the power module door. The selected operating 
voltage is shown in module window. 


HOLDER 


Figure B-1. Line Voltage Selection with Power Module Turret Wheel. 
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INTERFACE BUS 
(HP-IB) 


HP-IB 
Interconnections 


HEWLETT-PACKARD INTERFACE BUS. Interconnection 
data concerning the rear panel HP-IB connector is provided in 
Figure B-2. This connector is compatible with the 
HP10833A/B/C/D HP-IB cables. The HP-IB system allows 
interconnection of up to 15 (including the controller) HP-IB 
compatible instruments. The HP-IB cables have identical 
“piggy-back” connectors on both ends so that several cables 
can be connected to a single source without special adapters or 
switch boxes. System components and devices may be 
connected in virtually any configuration desired. There must, 
of course, be a path from the controller to every device 
operating on the bus. As a practical matter, avoid stacking 
more than three or four cables on any one connector. If the 
stack gets too large, the force on the stack produces great 
leverage which can damage the connector mounting. Be sure 
each connector is firmly (finger tight) screwed in place to keep 
it from working loose during use. 


CABLE LENGTH RESTRICTIONS. To achieve design 
performance with the HP-IB, proper voltage levels and timing 
relationship must be maintained. If the system cable is too 
long, the lines cannot be driven properly. Therefore, when 
interconnecting and HP-IB system, it is important to observe 
the following rules: 


a. The total cable length for the system must be equal to or 
less than 2 meters (6.6 feet) times the total number of 
devices connected to the bus. 


b. The total cable length for the system must be less than or 
equal to 20 meters (65 feet). 


c. The total number of instruments connected to the bus 
must not exceed 15. 


\ Na 


yy \ 


rT r=] 


a 
‘i ee 


oo 


Tine 


| ga } 


raw) 
” 7 
i 


DIO1 

DIO2 

DIO3 

DIO4 

DIO5 

DIO6 

DIO7 

DIO8 

EOI 

REN 

DAV 

NRFD 

NDAC 

IFC 

SRQ 

ATN 

SHIELD-CHASSIS GROUND 

P/O TWISTED PAIR WITH PIN 6 

P/O TWISTED PAIR WITH PIN 7 THESE PINS 
P/O TWISTED PAIR WITH PIN 8 ARE 
P/O TWISTED PAIR WITH PIN 9 INTERNALLY 
P/O TWISTED PAIR WITH PIN 10 GROUNDED 
P/O TWISTED PAIR WITH PIN 11 

ISOLATED DIGITAL GROUND 


CAUTION 
LONG SHORT 

The 5372A contains metric threaded HP-IB cable mounting studs ptieeiecny mOgTUD mesTUD 
as opposed to English threads. Metric threaded HP 10833A, B, C, 1390-0360 0380-0643 0380-0644 
or D HP-IB cable lockscrews must be used to secure the cable to 

the instrument. Identification of the two types of mounting studs 

and lockscrews Is made by their color. English threaded fasteners 

are colored silver and metric threaded fasteners are colored black. 

DO NOT mate silver and black fasteners to each other or the 

threads of either or both will be destroyed. Metric threaded HP-IB 

cable lockscrew Illustration and part number follow. 


Logic Levels 


The Hewlett-Packard Interface Bus logic levels are TTL compatible, i.e., the true (1) state is 0.0V dc to 0.4V de 
and the false (0) state is +2.5V dc to +5.0V de. 


Mating Connector 
HP 1251-0293; Amphenol 57-30240. 


Mating Cables Available 


HP 10631A, 1 metre (3.3 ft.), HP 10631B, 2 metres (6.6 ft), 
HP 10631C, 4 metres (13.2 ft.), HP 10631D, 1/2 metre (1.6 ft.). 


Cabling Restrictions 


1. A Hewlett-Packard Interface Bus System may contain no more than 2 metres (6.6 ft.) of connecting cable per 
instrument. 


2. The maximum accumulative length of connecting cable for any Hewlett-Packard Interface Bus System is 20.0 
metres (65.6 ft.) 


3. The maximum number of instruments in one system is fifteen. 


Figure B-2. Hewlett-Packard Interface Bus Connection. 
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HP-IB Address 
Selection 


HP-IB Descriptions 


RACK MOUNTING 


KITS 


The HP-IB device address of the HP 5372A is selected from the 
front panel through the System menu. The address applies to 
both the talk and listen functions. The selectable addresses are 
from 0 to 30. Instructions for selecting the address are 
provided in chapter 12, “System Menu,” of the Operating 
Manual. 


The device address is retained in non-volatile memory. If the 
battery or memory fails, the address defaults to “3”. 


A description of the Hewlett-Packard Interface Bus (HP-IB) is 
provided in the HP5372A Programming Manual. Study of the 
information in the Programming Manual is necessary if you 
are not familiar with HP-IB concepts. Additional information 
concerning the design criteria and operation of the bus is 
available in IEEE Standard 488-1987, titled Standard Digital 
Interface for Programming Instrumentation. 


The available rack mount kits are: 


m Option 908 Rack Mount Flange Kit — without front 
carrying handles 


m Option 913 Rack Mount Flange Kit — with front carrying 
handles 


In the Option 908 rack mount kit, handles are not supplied; 
thus, this rack mount kit supplies the hardware required to 
mount the HP 5372A in a standard rack with the flanges only. 
In the Option 913 rack mount kit, handles are supplied; thus, 
this rack mount kit supplies the hardware required to mount 
the HP 5372A in a standard rack with flanges and handles. 


The rack mounting contents and detailed installation 
instructions are provided with each rack mount kit. If a kit 
was not ordered with the instrument, it can be ordered 
through your nearest HP Sales and Support Office by using 
the following part numbers: HP Part Number 5061-9678 for 
Option 908 and HP Part Number 5061-9772 for Option 913. 


A Rack Slide-Mount Kit (HP Part Number 1494-0059) is also 
available. The rack slide lessens the need to lift the HP 5372A, 
which weighs 25.4 kg (56 lbs). 
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STORAGE AND 
SHIPMENT 


Environment 


Packaging 


Unpacking and Installing 


The instrument may be stored or shipped in environments 
within the following limits: 


TEMPERATURE «3 sc cisaey es — 40° to 75° C (— 40° to 167° F) 
PIUNMDILY. scdeg-eteas exw Varen Up to 95% 
ALL EIEUDE 3 has ka ganas 029s 15,240 meters (50,000 feet) 


The instrument should also be protected from temperature 
extremes which cause condensation within the instrument. 


ORIGINAL PACKAGING 

Container and materials identical to those used in factory 
packaging are available through Hewlett-Packard for 
servicing; attach a tag indicating the type of service required, 
return address, model number, and full serial number. Also, 
mark the container FRAGILE to ensure careful handling. In 
any correspondence, refer to the instrument by model number 
and full serial number. 

OTHER PACKAGING 


The following general instructions should beused for 
repacking with commercially available materials: 


a. Wrap instrument in heavy paper or plastic. If shipping to 
Hewlett-Packard office or service center, attach tag 
indicating type of service required, return address, model 
number, and full serial number. 


b. Use strong shipping container. A double-wall carton 
made of 2.4 MPa (350 psi) test material is adequate. 


c. Usea layer of shock-absorbing material 70 to 100 mm (3- 
to 4-inch) thick around all sides of the instrument to 
provide firm cushioning and prevent movement inside 
container. Protect control panel with cardboard. 

d. Seal shipping container securely. 


e. Mark shipping container FRAGILE to ensure careful 
handling. 


f. In any correspondence, refer to instrument by model 
number and full serial number. 
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HP 5372A Function and Arming Summary 


ARMING MODE 


POS WIDTH 
TIME CONTINUOUS + TIME NEG WIDTH 
INTERVAL TIME INTERVAL | INTERVAL OR RISE TIME 
OR HISTOGRAM FREQUENCY, FALL TIME 
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MANUAL 


Symbol C or N indicates that a measurement can be made using the corresponding combination of Function, Channel, and Arming selections. 
C = Continuous Arming, (Block/Sample Arming) 
N = Non-Continuous arming, (Start/Stop Arming), setups are limited to M blocks of 1 measurement. 
1, DUAL. Simultaneous Dual-channel, (2 results). Frequency and Period options are: A&B, A&C, B&C. Totalize option is: A&B. 
2. RATIO. Frequency and Period ratio options are: A/B, A/C, B/A, B/C, C/A, C/B. Totalize ratio options are: A/B, B/A. 
3. SUM. Frequency and Period sum options are: A+B, A+C, B+C. Totalize sum option is: A+B. 
4. DIFFERENCE. Frequency and Period difference options are: A-B, A~C, B-A, B-C, C-A, C-B. Totalize difference options are: A-B, B-A. 
* = Default Arming 


Z ARMING CATEGORIES 


Category sid Continuous Arming Modes Non-Continuous Arming Modes 
Automatic Block Holdoff is Automatic 

Sample Arm is Automatic 
Holdoff Modes Block Holdoff is User-defined 

Sample Arm is Automatic 
Sampling Modes Block Holdoff is Automatic Start Arm is Automatic 

Sample Arm is User-defined Stop Arm is User-defined 
Holdoff/Sampling Block Holdoff is User-defined Start Arm is User-defined 
Modes Sample Arm Is User-defined Stop Arm is User-defined 
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For more information, call your local HP sales office listed in your telephone directory or an 
HP regional office listed below for the location of your nearest sales office. 


United States: 
Hewlett-Packard Company 
4 Choke Cherry Road 
Rockville, MD 20850 

(301) 670-4800 


Hewlett-Packard Company 
5201 Tollview Dr. 

Rolling Meadows, IL 60008 
(312) 255-9800 


Hewlett-Packard Company 
5161 Lankershim Blvd. 
No. Hollywood, CA 91601 
(818) 505-5600 


Hewlett-Packard Company 
2015 South Park Place 
Atlanta, GA 30339 

(404) 955-1500 


Canada: 

Hewlett-Packard Ltd. 

6877 Goreway Drive 
Mississauga, Ontario L4V1M8 
(416) 678-9430 


Japan: 


Yokogawa-Hewlett-Packard Ltd. 


29-21, Takaido-Higashi 3-chome 
Suginami-ku, Tokyo 168 
(03) 331-6111 


Latin America: 


Latin American Region Headquarters 


Monte Pelvoux Nbr 111 
Lomas De Chapultepec 
11000 Mexico, D.F. Mexico 
(905) 596-79-33 


Australia/New Zealand: 
Hewlett-Packard Australia Ltd. 
31-41 Joseph Street 

Blackburn, Victoria 3130 
Melbourne, Australia 

(03) 895-2895 


Far East: 
Hewlett-Packard Asia Ltd. 
22/F Bond Centre 

West Tower 

89 Queensway 

Central, Hong Kong 

(5) 8487777 


Germany: 

Hewlett-Packard GmbH 
Vertriebzentral Deutschland 
Hewlett-Packard-Strasse 
Postfach 1641 

6380 Bad Homburg v.d.H. 
Federal Republic of Germany 
06172/400-0 


France: 

Hewlett-Packard France 
Parc d'activité du Bois Briard 
2, avenue du Lac 

91040 Evry Cedex 

01/60 77 83 83 


United Kingdom: 
Hewlett-Packard Ltd. 
Customer Information Centre 
King Street Lane 

Winnersh 

Wokingham 

Berkshire 

RG11 5AR 

0734 777828 


Italy: 
Hewlett-Packard Italiana S.p.A. 
Via G. di Vittorio, 9 


20063 Cernusco Sul Naviglio (MI) 


Milano 
02/923691 


European Multi Country Region: 


Hewlett-Packard S.A. 
Route du Nant d'Avril 150 
1217 Meyrin 2-Geneva 
Switzerland 

(41) 22/83 8111 


P.O. Box 10301 
Palo Alto, CA 94303-0890 


Europe/Middle East/Africa: 
Hewlett-Packard Company 
Central Mailing Department 
P.O. Box 529 

1180 AM Amstelveen 

The Netherlands 


For all other areas: 
Hewlett-Packard Company 
Intercontinental Headquarters 
3495 Deer Creek Rd. 

Palo Alto, CA 94304 

U.S.A. 


Hewlett-Packard Co. 
Printed in U.S.A. 


05372-90010 
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